Synthesis and antibacterial activity of novel 15-membered macrolide derivatives: 4''-carbamate, 11,12-cyclic carbonate-4''-carbamate and 11,4''-di-O-arylcarbamoyl analogs of azithromycin.
4''-Carbamate, 11,12-cyclic carbonate-4''-carbamate and 11,4''-di-O-arylcarbamoyl analogs of azithromycin were designed, synthesized and evaluated. The 4''-carbamate analogs retained excellent activity against erythromycin-susceptible Staphylococcus pneumoniae and showed improved activity against erythromycin-resistant Staphylococcus pneumoniae. Compared with 4''-carbamate analogs, 11,12-cyclic carbonate-4''-carbamate analogs exhibited improved activity against erythromycin-resistant Staphylococcus pneumoniae encoded by the mef gene or the erm and mef genes, and 11,4''-di-O-arylalkylcarbamoyl analogs showed greatly improved activity (0.25-0.5 microg/mL) against erythromycin-resistant Staphylococcus pneumoniae encoded by the erm gene. Among them, the novel series of 11,4''-di-O-arylalkylcarbamoyl analogs 7a-k exhibited potent and balanced activity against susceptible and resistant bacteria. In particular, compounds 7f and 7k were the most effective against susceptible bacteria and resistant bacteria encoded by the erm gene or the mef gene.